It is just six years since I had the honour of opening the discussion' on this subject in London (July 4th, 1929) at the joint meeting of the British and American Orthopaedic Associations. At that meeting Smith-Petersen first demonstrated his new pin or nail and gave an account of his early work. I do not think that many who heard him were greatly impressed by either the theory or the practice he proposed. Certainly none of us realized that his proposition was going to dominate the whole situation in a few years. To-day I have as my first duty to pay an honest tribute to the genius of Smith-Petersen, and then to direct inquiry into the way in which his invention has modified our ideas of practice and prognosis.
I wish that some kind of fracture register existed by which we could estimate at any time the number of different fractures that are presented for treatment. It is evident, however, that fractures of the femoral neck are both common and important; this may be learned in the wards of any of the large municipal hospitals, where these cases are commonly " dumped," and where many of them remain for months or years. The fracture is of common occurrence ; it often requires a long period of treatment, and only too frequently results in permanent disability.
The Causes of Non-union
We have now a more precise knowledge of the causes of non-union than formerly; this has been derived partly from x-rays and partly from the observation of the results of treatment. Mobility and the want of apposition are the dominating factors. The proximal fragmnent is difficult to control and still more difficult to fix; there is only one structure to which it can and should be fixed, and that is the distal fragment. The poor blood supply of the head and the interposition of capsule between the fragments, however, have also to be reckoned with, particularly in cases which come late for treatment. The x-ray picture serves to demonstrate aseptic necrosis of the head by the dark shadow thrown by this structure amid the adjacent bony parts, which are always somewhat decalcified. But it is difficult to estimate the exact importance that should be attributed to this phenomenon. A devitalized avascular piece of bone, whether it be the head of the femur or a bone graft, is still capable of revascularization if it can be firmly fixed to adjacent living bone.
Essentials for Success
The three essentials for success are accurate apposition of the fragments, firm fixation, and the removal of intervening avascular tissue, whether reflected portions of the capsule or the sclerosed ends of the bones. As a preliminary to any operative or plaster fixation it is necessary to obtain perfect position of the fracture, and this can easily be done by skeletal traction in a position of slight abduction and internal rotation. This position must be maintained or exaggerated by the use of some type of Hawley's table when the final fixation is made.
To achieve the ideal of early restoration of function it is desirable that treatment should be undertaken early -that is, within a week or two of the accident. The fixation should be of such a kind as to allow early movement and weight-bearing, and to avoid prolonged immobilization in bed.
* Read in opening a discussion in the Section of Orthopaedics at the Annual Meeting of the British Medical Association, Melbourne, 1935. Smith-Petersen's Method the Routine Treatment If these premisses are admitted then it logically follows that the Smith-Petersen operation or principle should be regarded as the routine method of treatment. This technique owes its efficiency to three special points. (1) The radiating blades of the nail fix the fracture in regard to rotation in a way that no other method does. Many years ago I drew attention to the desirability of preventing rotation; my suggestion and practice was to drive a square bone peg into a round hole drilled for its reception, but this involved a good deal of destruction of the femoral neck. (2) The shape of the nail makes it possible to get complete penetration of the neck and head with the minimum of drilling or destruction. (3) The impaction involved in first driving in the nail and then hammering the fragments together ensures the closest possible apposition.
Further, the original Smith-Petersen operation exposes the seat of fracture, permits the removal of intervening fibrous tissue, and allows fine details of adjustment, none of which is permitted by the more recent modifications. Some people are sceptical about the interposition of fibrous tissue, but that this really does occur will be testified by all who have made many exposures of the fracture. But surely no one will doubt that there are certain displacements of the proximal fragment which cannot be perfectly adjusted except by direct leverage on the head of the bone. Any rotation or tilting of the head comes under this category. Once the hip-joint is opened this displacement can be corrected by thrusting a long bradawl on a handle into the head and levering it into position to fit the neck exactly.
If the case is treated early-that is, in the first month, before any absorption of the neck has occurred-and if the nail is driven home in good position and the fracture firmly impacted, then, and then only, is it possible to allow early movement of the hip and weight-bearing without danger. The patient will be walking within a week of the operation, and will then become an outpatient instead of blocking a hospital bed for months. The Smith-Petersen operation should always be carried out prQvided: (1) the case is fairly recent (one to three months); and (2) there is not marked absorption of the neck or necrosis of the head; (3) the patient is not too old or too feeble.
Whitman's plaster method should be reserved for patients who refuse open operation. I would not consider debility to be an indication for the Whitman plaster, because, in my opinion, the Smith-Petersen operation or one of its modifications is less dangerous to an old, frail patient than the plaster fixation. The blind plaster fixation never has achieved, and never can achieve, more than a 50 per cent. or 60 per cent. proportion of successes, because apposition and fixation are not always perfect. It is foolish to begin with a three-months treatment by plaster and then operate upon ununited cases. This will involve great danger of absorption of the neck with impossibility of final reconstruction of a perfect bone. And, further, this method of first applying plaster will involve just that long, tedious period of three months in bed which the Smith-Petersen method avoids.
I would not belittle the value of Whitman's pioneer work, nor would I make an exaggerated claim for SmithPetersen's method. Whitman proved that the fracture could be made to unite perfectly if only accurate apposition and firm fixation were achieved, and those who have followed his teaching have had successful results in 50 to 60 per cent. of their cases. Smith-Petersen, accepting the Whitman principle, has gone a step further by ensuring more accurate position and more firm fixation, and the successes by his method are probably inin Al .,-,,,ACTUIM94OP'NSCX-.',OVAln.MUR SEPT."'1'4, 1905 ,. Probably at the moment this technique has captured the surgical fashion, but time will show whether it is the best. It involves taking several x-ray pictures with the portable x-ray set, and these, of course, must be taken from different points of view. The whole process, with the necessary waiting for the films to be developed, is tedious in the extreme, and seems to me to be a complication rather than a simplification of the original SmithPetersen technique.
For reasons given above-namely, the possibility of accurate reposition of the proximal fragment and the removal of fibrous tissue-I believe that exposure of the line of the fracture should be the first step of the operation. In the case of a thin patient the operation can be done through two separate incisions each about three inches long. One of these runs vertically down from the anterior superior iliac spine and serves to expose the hip-joint and fracture, and the other is vertically down from the most prominent point of the great trochanter and serves for the introduction of the guide and the nail. In the case of a stout patient it is much better to use the Smith-Petersen incision going vertically down from the anterior superior spine and then curving backwards, dividing the ilio-tibial band just below the insertion of the tensor fasciae femoris. Then the head is levered into position by transfixing it with a bradawl on a handle. The displacement angle of the neck should be rather over-corrected-that is, a position of valgus should be aimed at so that the weight-bearing thrust, when applied to the seat of the fracture, will serve to push the fragments into closer apposition.
According to the suggestion of Watson-Jones, a stout wire about one-sixteenth of an inch in diameter is then drilled up from the trochanter into the middle of the neck, where it is observed as it emerges in the line of fracture. If incorrectly placed it can be withdrawn and reapplied. When a central axial position for the wire drill has been obtained 'it is thrust on into the head.
The perforated Smith-Petersen nail is then hammered into position. At this stage it is best to have the special curved retractor of Smith-Petersen placed in the joint between the acetabulum and the head. The nail can then be driven right home until it impinges against the metal retractor ; otherwise it is a matter of some difficulty to be sure of the distance that the nail should be driven in.
A final impaction of the fracture is ensured by hamnerinug on the outer part of the base of the trochanter with the special Smith-Petersen instrument. The wound having been closed and dressed, the leg is either slung to an overhead beam or placed in a Thomas splint.
The Blind Operation
The great attraction of the blind operation is that it is done through a single small incision. The Sven Johannsen method of multiple x-rays has already been mentioned and criticized. The alternative is the method used and described by King in this connexion, which is practically the same as that employed many years ago by Noordenbos, who drove in a living fibular graft using the same topographical guides as are here described.
After the fracture has been demonstrated by x-rays to be pulled into good position, the patient is placed on the Hawley table and both legs pulled and abducted and rotated inwards. The degree of abduction is such that the umbilicus and the two knee-joints form the points of an equilateral triangle. An incision is made vertically below the most prominent part of the great trochanter, and a wire drill guide is introduced below this point and made to point upwards and inwards towards the anterior and superior spine of the opposite side. The flanged, perforated nail is driven in over this, the length being measured from the x-ray pictures.
This operation is that of choice for elderly and feeble patients, and it may, of course, be done under spinal anaesthesia.
After-treatment
The most striking evidence of the efficiency of the Smith-Petersen operation is that the patient can raise the leg a few days after by voluntary muscular effort without any assistance. This has been taken by some to justify using no splinting or external support, but it seems to me this is taking unnecessary risks. The alternatives are: (1) the use of a short plaster spica, which will immobilize the hip but allow walking or weightbearing; or (2) the use of a walking calliper, which can be removed at night. The latter expedient would seem to be the wiser course, because it does not restrict the movements of the hip-joint, the splint is removed daily, and the course of the case can be more easily watched.
Treatment of Senile Types
I am not convinced that anything is to be gained by operative treatment of this fracture in very old and feeble patients. I know of a considerable number of such cases in which the Smith-Petersen method has been used, -and in which subsequent disintegration of the head and the neck has occurred with complete failure of union. It is necessary to exercise a balanced judgement about each doubtful case. No hard-and-fast definition can be given of either senility or fragility ; but if a patient, over 70, with poor musculature and physique and feeble circulation has this fracture it is wise to pursue very conservative methods. Another factor of importance, which is helpful in this connexion, is the violence that produced the fracture. If the fracture was caused by trivial violence, such as catching of the toe in the bed clothes when the patient was turning in bed, it will be found that the bone is much atrophied, and it will be very unlikely that any operation will produce the vascularization or ossification necessary for repair.
What, then, is to be done for these patients? They will react badly either to prolonged recumbency or to plaster fixation. The leg should be slung up and traction applied by means of an adhesive plaster. The method invented by Hamilton Russell is ideal for the purpose. A tenpound weight first pulls on the lower end of the thigh, forwards and downwards, and then pulls on the foot, where its force is doubled by passing over a pulley in the foot-piece. The patient is propped up in bed, and before long is quite comfortable and contented. After SEPT. 14, 1935
493 a month he is allowed to get about with crutches or in a chair. Such patients will in the course of nature not have very long to live, but their invalidity will be comparatively comfortable. I think that at the present moment there is some danger of Smith-Petersen's method becoming discredited because it is used for cases in which failure is inevitable.
Treatment of Cases of Non-union
The existence of non-union unamenable to anything but operative procedures is determined by the time that has elapsed since the accident, and also by the appearances of the fracture surfaces. Usually, if there is no union after two or three months, it will never occur without direct attack. The ends of the bones are rounded off or sclerosed. The choice now lies between four courses: a walking calliper, an operation for uniting the fracture, subtrochanteric osteotomy, and reconstruction of the hip.
As iregards the first it may be stated that there is no satisfactory walking splint, and that if nothing can be done these patients will be but poor cripples for the rest of their lives. The reunion of the fracture by open operation should always be the method of choice provided the patient is reasonably healthy and active, and also that there is neither necrosis of the head nor absorption of the neck. I have succeeded in producing a perfect result operating eighteen months after the accident, but the patient was only 31, was of spare habit and active temperament, and both bones were practically normal. Such a happy result is exceptional; in the majority of cases of non-union, therefore, we have to choose between osteotomy or a hip reconstruction.
Osteotomy is simple and free from danger, but it involves prolonged plaster fixation and gives very variable results. It is the best that can be done for feeble, elderly patients. The reconstruction operation of Whitman is probably the best treatment for the majority of cases of definite non-union. The head of the bone .s removed, the great trochanter transposed to a lower position, and the neck of the femur is thrust into the acetabulum.
In a recent interesting summary of the subject, Kellogg Speed2 has termed this " the unsolved fracture," but I think that the Smith-Petersen invention has gone a long way towards its solution, and now what is wanted is to have a systematic report and follow-up of a large number of cases, so that we may be in a position to be sure -of the facts both of treatment and of prognosis. During my twenty-seven years' experience of radiology I have seen much change in this branch of work, and have known many weird and wonderful types of apparatus, from the induction coil with the dipper break to the large four-and six-valve transformer machines. With the early coil sets it was not possible to take films of the lungs at rest, and fluoroscopic examination was of the greater importance, while in these latter days the film is almost exclusively relied upon for diagnosis.
The short time allowed for this paper does not permit an exhaustive study of this large subject, and I wish to confine my remarks to a few interesting conditions rather than weary you with a set lecture on the more commonplace ones. I will deal shortly with the technique of examination, with various puzzling cases met with in daily 1ife, and with that important condition, silicosis.
The changes in the lung from recurrent catarrhal conditions, from tuberculosis, and from malignancy will only receive passing mention.
The value of radiographic examination in chest work is now generally recognized even by the most conservative physicians, and no chest investigation can be considered complete unless a proper radiographic examination has been made. By proper radiographic examination is meant one that has been carried out by a specially trained medical expert ; the physician who attempts to interpret his own films is not getting full value from the method. Physician and radiologist should meet after making their individual examinations, and then correlate their findings; if the physician is aware of the radiologist's report before making his examination he is likely to be biased, and the radiologist, aware of the physician's report, is liable to be prejudiced in his interpretation.
Radiologists cannot spend too much time in Ithe study of the projected appearances of the normal lungs in people of all ages and occupations; it is only by having a thorough knowledge of the normal that the observer is able to appreciate the abnormal. At the Broken Hill inquiry large numbers of surface workers were examined to obtain an idea of the appearance of the average worker's chest in that district.
Technique
Fluoroscopic examination should be reduced to a minimum. It is dangerous to the operator, and the information gained by it is of minor importance. It gives no detailed information of lung pathology, but is of value in denionstrating diaphragm movement, in localizing abscess or hydatid, and in the control of lipiodol instillations.
Sufficient attention is not paid by radiolog sts to the accommodation of the eyes before screening. The operator should be in complete darkness for ten minutes (by the clock) before attempting fluoroscopy. A good rough test of accommodation is the ordinary wrist watch ; when the figures appear dazzlingly bright the eyes are accommodated for screening.
In chest radiography the stereoscopic postero-anterior films will give practically all the available information. The lateral film is unnecessary as a routine procedure, * Read in opening a discussion in the Section of Radiology and Radiotherapeutics at the Annual MIeeting of the British i\Iedical Association, Mlelbourne, 1935. 
